Effect of 3-isobutyl-1-methylxanthine on HCO3- transport in turtle bladder. Evidence for electrogenic HCO3- secretion.
Ouabain-treated turtle bladders bathed on both surfaces by identical HCO3-/CO2-containing, Cl- -free Na+ media exhibit a short-circuit current (Isc) and transepithelial potential (p.d.) serosa electronegative to mucosa. Addition of 3-isobutyl-1-methylxanthine (IBMX), an inhibitor of cyclic nucleotide phosphodiesterase, rapidly reverses the direction of the Isc and p.d. The IBMX-induced reversal of Isc and p.d. is (1) dependent on the presence of HCO3- (and CO2) in the serosal bathing fluid, (2) independent of Na+ and other ions in the bathing medium, (3) decreased by inhibitors of carbonic anhydrase or oxidative metabolism, (4) increased by the serosal addition of cyclic AMP or the disulfonic stilbene, SITS. The results constitute evidence that the reversed Isc elicited by IBMX represents electrogenic secretion of HCO3-.